U.S. Patent Apptn. Scr. No. 1 0/655,944 cmiiied "Method and System for Opticaliy Trackiog a Target 
Using a Triangutatton Tcchtiitjue" to Tong Xie: AvagoTedroologies Attorney Docket No. tC©30l69-l; 
Woods Patent Law Docket No. P AVG 1 14. 

tl. Remarks 

Support for the various amendments made to the claims herein may be 
found throughout the application as originally filed. Ciaims 2-8, 10*18 and 20>25 
are cancelled herein, and new claims are added herein. Ciaims 1 , 3 and 
19 were cancelled previously. 

On January 25, 2007, a Final Office Action (hereafter "Final Office 
Action") was mailed rejecting all of the then-pending claims He., ciaims 2-8, 10- 
1 8 and 20-25) on the basis of the first paragraph of Section 112. and as being 
anticipated by U.S. Patent No. 5,148,016 to Murakami. 

This Preliminary Amendment and Response is submitted herewith in 
conjunction with a Request for Continued Examination, and in response to the 
Final Office Action. 
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III. Relectlons of Claims Made In the Final OfUce Action 

In the Final Office Action maiied January 25» 2007, the Examiner reiectetS 
daims on the following bases: 

(1 ) Claims 2-8. 1 0-1 8 and 20-25 were rejected under 35 U.S.C. 
Section 112, first paragraph, as faifing to comply with the written 
description requirement, and 

(2) Cfams 2-8, 10-18 and 20-25 were rejected under 35 U.S.C. Section 
102(b) as being anticipated by U.S. Patent No, 5,148.016 to 
Murakami et al. 

Each of the foregoing rejections is responded to below, where each 
response references the number corresponding to each rejection set forth 
above. 
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IV. Responses to Rejections Made In the Rnat Office Action 

(A) Claims 2'8. 10-18 and 20-25 are cancelted herein, thereby rendenna moot 
the rejection made under the first paragraph of Section 1 1 2 . 

Claims 2-8, 10-18 and 20-25 are cancelled herein, thereby rendering moot 
the fejection of such claims under the first paragraph of Section 112. 

<B) New Claims 26-45 are neither anticipated bv nor obvious in view of U.S, 
Psmt No. ^,148,016 to Murakami et ^i. 

(1) The Murakami Reference 

Pertinent portions of the Murakami reference cited by the Examiner 
in the Final Office Action Include the foliowtng: 

The position of an object including a retrorefiector is 
determined by scanning first and second optical beams toward an 
axis on a planar surface from spaced sites on opposite sides of the 
axis. The scanned beams are inctderrt on and reflected from the 
retroreflector along coincident first and second paths between the 
sites and the retroreflector. Indications are derived of first and 
second angies between a baseline between the sites and the first 
and second paths extending between the sites and the 
retroreflector. In response to the known distance between the sites 
and the derived indications of the first and second angles a two- 
coordinate direction indication of the retroreflector position is 
derived. The retroreflector refracts and reflects the scanned optica! 
beams Incident thereon and refracts the beams reflected thereby. 
Abstract of U.S. Patent No. 5. 148,016 to Murakami et Bi 
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The present Invenfion relates to an optica! coordinate input 
apparatus and a position indicator thereof capabte of snputtlng 
information about manuscripts, figures, precise drawings, and the 
like to a host apparatus. More particularly, the present invention 
relates to an optical coordinate input apparatus and a position 
indicator thereof which can be optionally applied to a subject two- 
dimensional coordinate plane and In which a region to which 
Indications of coordinates are substantially free from restrictions. 
Col. 1, fines 13-22 of US. Patent No. 5, 148,016 to Murakami et al. 

When the reflected beam propagates along the same path as the 
incidence beam back to the angular scanner, {.e., when the incident 
and reflected beams coincide, an output signal is derived. The 
angles between the optical paths and the reference lines are 
determined when the beams coincide are determined by a 
computer. The computer uses the thus obtained angles and the 
distance between the two spaced points to calculate the 
coordinates of the object In accordance with trtangulatton principles. 
Coi 2, tines 40-49 of U.S. Patent No. 5, 148,016 to MuFaf(ami et af. 

To achieve the above-described second object, an optical 
coordinate input apparatus according to the present invention 
includes a pair of optical sources mounted on the coordinate plane 
for emitting incident beams that angularly scan along the coordinate 
plane from two spaced points along a reference line. The beams 
are reflected by the position indicator. When the incident and 
reflected paths coincide, signals are derived. The angular scanners 
are relatively moved along the reference line so that a distance 
between the two points are determined to correspond to the size of 
the coordinate plane. Col. 3, Unas 13-24 of US. Patent No. 
5, 148,016 to Murakami et af. 

As Illustrated In FIG. Kb), laser light sources 121 and 122 
respectively illuminate semi-transparent mirrors 123 and 124, The 
beams reflected from min-ors 123 and 124 are respectively incident 
on first and second rotary mirror 125 and 126. respectively driven 
by drives 131 and 132. while beams reflected from retroreflecting 
cursor 1 10 are respectively reflected from mirrors 125 and 126 to 
first and second photodetectors 127 and 128. after passing through 
semi-transparent mirrors 123 and 124. Cof. S, fines 65-68 and col 
6, fines 1-6 of U.S. Patent No. 5, 148,016 to Murakami et af. 
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Each of the laser light sources 121 and 122 comprises a 
semiconductor {aser so that the faser beam emitted from the laser 
iight source 121 is paralie! to the plane XY. CoL 6, fines 15-18 of 
US. Patent No. 5, 148,016 to Murakami et aL 

The operation of the cursor according to the present invention is 
now described with reference to FIG. Kb). First, the supporting 
member 5 for supporting cursor 110 is held on a predetermined 
piane XY and the centra! point PO of the cursor is, by using cross 
hairs, made to coincide with a predetermined specific point having 
coordinates to be detemiined. Col. 8, Hms 49-55 of U.S. Patent 
No. 5, 148,016 to f^Amakami et aL 

Register 151 is connected to respond to the output of counter 1 48 
to latch output data from counter 148 in response to the feading 
edge of pulse signal E derived from pulse shaping circuit 145, 
Register 152 Is connected to respond to the output of counter 149 
to latch output data from counter 149 in response to the leading 
edge of pulse signal F derived from pulse shaping circuit 146. An 
input of trt-state register 153 is connected to the output of register 

151 to iatch output data from register 151 in response to a 
transition of interruption signal INT from logic "0" to logic "1." The 
Input of tri-state register 154 Is connected to the output of register 

152 to iatch output data from register 152 in response to a 
transition of Interruption signa! INT from logic "0" to logic "1 

CPU 155, connected to the outputs of registers 153 and 154 via 
data bus DB, responds to data stored in registers 163 and 154 
when interruption signal !NT has a logic "1" value. CPU 155 
supplies a logic "1" reset pulse signal R to output port P1 after the 
above-described data have been received. 

A laser beam angle detection means includes first and second 
rotary mirror drives 131 and 132, clock signal generating circuit 
143, pulse shaping circuits 144 and 146, and counters 148 and 
149. An arithmetic means for determining the cursor coordinates 
includes detection circuits 141 and 142, clock signal generating 
circuit 143, pulse shaping circuits 145 and 147, interruption signal 
generating circuit 160, rsgtsters 151 to 154, CPU 155, and a 
program <to be described later) for operating the CPU 155. Col. 9, 
lines 12-42 of U.S. Patent No. 5, 148,016 to Murakami et aL 
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Th© calcufattng portion 306 includes a CPU so as to cafculate, 
simitariy to the above-described embodiments, the coordinate 
instructed by the position indicator (cursor) 301 in accordance with 
the angular data .theta.1 and .theta.2 obtained similarly to those 
obtained according to the above*described embodiments and data 
L representing the distance between two points, the data L being 
previously inputted. CoL 23, Hnes 6268 and cof. 24, fine 1 of US. 
Patent No, 5, 148,016 to Murakami et at. 



Fig. lb of the Murai^ami reference is reproduced herelnbetow. 



FIG. Kb) 




Fig. tb of the Murakami Reference 
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(3) Discussion 

Reference to new daims 26-45 presented herein mil show that 
those dalms contain limitations disclosed nowhere in the cited i^urakami 
reference, i^ore particuiariy, reference to new independent daim 26 (and 
daims 27-37 depending therefrom) shows that ai! the beiow eiements and 
limitations are recited therein. For the sake of clarity and avoiding repetition, 
similar elements recited in method daims 38-45 are not reproduced below in 
view of their similarity to the elements redted In apparatus daims 26-37.: 

(a) A system for detemilning a position of a target, comprising: 

(b) a processing unit; 

(c) the target, the target being reflective and moveable; 

(d) a first light source, a first light beam splitter, a first tight beam 
steering device and a first itght detector: 

(e) the first light source being configured to emit a first light beam 
towards the first light beam splitter; 

<f} the first tight beam splitter being configured to reflect the first itght 
beam emitted by the first light source towards the first Hght beam 
steering device; 

(g) the first light beam steering device being configured, under controi 
of the processing unit, to sweep the first light beam over a first fuH 
anguiar range and a first limited angular range; 

(h) the target being configured to reflect the first light beam reflected 
from the first light beam steering device bade towards the first light 
beam steering device for refiection therefrom as a first target 
reflected beam and thence towards and through the first light beam 
splitter to the first light detector for detection thereby; 
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(t> a second Hght source, a second light beam splitter, a second fight 
beam steering device and a second light detector; 

§ the second light source being configured to emit a second light 
beam towards the second light beam splitter; 

(k) the second beam splitter being configured to reflect the second light 
beam emitted by the second light source towards the second light 
beam steering device; 

(I) the second Ijght beam steering device being configured, under 

control of the processing unit, to sweep the second light beam over 
a second full angular range and a second limited angular range; 

(m) the tariget being configured to reflect the second light beam 

reflected from the second light beam steering device back towards 
the second light beam steering device for reflection therefrom as a 
second target reflected beam and thence towards and through the 
second light beam splitter to the second light detector for detection 
thereby; 

(n) wherein the processing unit Is operably connected to the first and 
second light beam steering devices and configured to cause: 

(o) the first light beam steering unit to sweep through the first full 
angular range until the target is detected as a result of the first 
target reflected beam being reflected into the first light detector; 

(p) the second light beam steering unit to sweep through the second 
full angular range until the target is detected by the second target 
reflected beam being reflected Into the second tight detector; 

(q) the first light beam steering device to sweep through the first limited 
angular range In response to the first target reflected beam being 
detected by the first light detector; and 
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(r) the second light beam steering device to sweep through the second 
limited angular range in response to the second target reflected 
beam being detected by the second light detector. 

Refemng to the Murakami reference, it becomes clear that the 
Murakami mfemnce discloses none of element (g), (i% (o), (p), (q) or (r) 
recited in new cfakns 2$ through 45. instead, the M urakanfii reference 
discloses the subject matter described and shown above, more about 
which is said beiow. 

The Examiner rejected all of previously pending claims 2-8, 10- 
18 and 20-25 as being anticipated by the Murakami reference. A 
rejection based on anticipation under 35 U.S.C. §102 requires that all 
elements recited in the rejected claims be found within the four comers 
of the cited reference. New claims 26 through 46 overcome the Section 
102 rejections made by the Examiner, as the Murakami reference is 
cleariy missing at least six separate elements recited in the present 
claims. 

Reference to the Murakami reference shows that It discloses an 
optical tracking system containing conventional moveable light sources 
configured to scan along a predetermined reference line or through a 
predetermined coordinate area. There is no disclosure, hint at, or 
suggestion to control the scanning of light sources in an optical tracking 
system in the manner recited in new claims 26-45, where multiple light 
souitjes are scanned over variable angular ranges in a certain sequence 
and according to whether or not the target has been detected. Further 
perusal of the Murakami reference reveals that the following statements 
are made therein rega«jing scanning control of the moveable light sources 
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disoiosed thereln: 



To achieve the above-described second object, an optical 
coordinate tnput apparatus according to the present invention 
includes a pair of optical Bourcm mounted on the eoorcfinate 
plane for emitting incident beams that angularly scan along 
the coordinate plane from two spaced points along a reference 
line. The beams are reflected by the position Indicator. When the 
incident and reflected paths coincide, signals are derived. The 
angular scanners are relatively moved along the reference line so 
that a distance between the two points are determined to 
correspond to the size of the coordinate plane. 

According to the thus constituted coordinate input apparatus, a pair 
of optical source units including Uie angular scanners are 
moved relative to each other along the reference line In 
accordance with the area of the coordinate input region. As a 
result, an excellent optical coordinate Input apparatus for various 
usages can be provided since coordinates can be determined over 
any optional sized coordinate input regions. [Emphasis addetSl Col. 
3, lines 13-33 of U.S. Patent No. 6, 148,016 to Murakami etaL 

FIG, 7 is a bioc!< diagram of an electric circuit for use in the 
second embodiment. Referring to FIG. 7, reference numeral 243 
represents a first rotary mirror drive portion capable of 
counterclockwise rota^ng the first rotary mirror 241 shown in 

FIG. 5 at uniform angular velocity w Reference numeral 

244 represents a second rotary mirror drive portion capable of 
rotating the second rotary mirror 242 shown in FIG. S 
clockwise at uniform angular velocity Q, [Emphasis added] Cot, 
H fines 14-32 of US, Patent No. 5, 148,016 to Murakami et at. 

According to the embodiment of FIG. 10, although rotary 
miiTors each of which has a mirror surface are employed as the first 
and second rotary mirrors 125 and 126, rotary mirrors each of 
which has a plurality of min-or surfaces may be employed. In this 
case, more accural coordina^ indica^ons aan be obUtined 
since Uie intervals of the detections of the coordinates can be 
reduced by conducting calculations arranged to correspond to 
Urn polygon mirrors. (Emphasis added] Col 22, lines 60'6$ of 
as. Patent No, 5, 148,016 to Murakami et at 
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Then, the pair of the light source units 304 and 305 are 
operated so as to angularty scan the incident fine and calculate 
the coordinate PO (x. y) by trlangulation principles. [Emphasis 
added} Col, 24, fines 33-36 of US. Patent No. S, 148,016 to 
Murat(ami et ai 

Thus, it wiil now be seen that nowhere does Murakami disclose the 
at least six elements or steps discussed hereinabove. Instead, Murakami 
discloses a conventional optical tracking system where light beams are 
scanned continuously along a predetemfilned reference line or through a 
predetermined coordinate area at constant angular velocities b> and D. To 
increase the spatial resolution of target detection, Murakami states that 
multi-faceted mirrors may be employed on rotary mirrors, thereby teaching 
directly away from the presently claimed invention. 

The Applicants have discovered that a certain novel combination of 
electrical, optical and electronic components combined and configured in 
a certain order are required to produce the beneficial effects of the present 
invention. As demonstrated above, at least six of those components and 
configurations are disclosed or suggested anywhere In the Murakami 
reference, and accordingly cannot be prima fac/e obvious. 

Merely asserting that "would be obvious to try" the invention by 
making reference to the conventional optical tracking system of Murakami, 
while essentially creating other claimed elements out of whole cloth 
without referring to any specific portions of the cited references to 
establish a motivation for combining elements or functionality disclosed 
therein, would not establish a prima facie case of obviousness. In going 
from the prior art to the claimed invention, one cannot base obviousness 
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on what a person skilled in the art might try or find obvious to try, but 
rather must consider what the prior art would have lead a person skilled in 

the art to do. 

There is no Incentive, teaching or suggestion In the Murakami 
reference to produce the Invention now recited in new claims 26-45. The 
mere fact that the cited Murakami reference could, with the benefit of 
hindsight produce something vaguely similar to the present Invention 
does not make the modification obvious, or suggest the desirablilty of the 
modification required to arrive at the present Invention. Indeed, this 
conclusion Is buttressed by the fact that numerous elements and 
Matlons are missing in Murakami reference in respect of new dalms 26- 
45 (as discussed In detail above}. 

It Is well settled that a motivation to combine elements or limitations 
disclosed in disparate references must be found within the references 
themselves or from pertinent sources of extrinsic information, and that such 
a motivation does not arise, as here, by merely identifying a collection of 
disparate piece parts in a combination of references, and then asserting it 
would have been obvious to take such disparate elements and limitations 
and add many others thereto to anive at the presently claimed invention. 

There is no suggestion of what direction any experimentation 
should follow in the Murakami reference to obtain the Invention now 
recited in claims 26-45. Accordingly, the result effective variables, for 
example controlling each of the light beam steering devices to scan 
through full and limited angular ranges according to whether or not a 
target has been detected, are not known to be result effective. Thousands 
or millions of attempts at variations might be made before amvlng at the 
desired improvement. Thus, to say that It would be obvious to read the 
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Murakami reference and somehow arrive at the invention now recited in 
claims 26-45 woufd clearly not be the test for obviousness. 

The foregoing analysts also makes it clear that there is no basis in 
the art for modifying the teachings of the Murakami reference to amve at 
the invention now recited in claims 26-45. Obviousness cannot be 
established by combining or modifying the teachings of the prior art to 
produce the claimed invention, absent some teaching, suggestion or 
incentive supporting the combination. 

When, as here, the prior art itself provides no apparent reason for 
one of ordinary skill in the art to make a modification or to combine 
references, an argument clearly does not exist that the claimed subject 
matter would have been obvious. Thus, an attempt to use the applk^ants' 
own disclosure as a blueprint to reconstruct in hindsight the invention now 
recited in claim as amended herein out of isolated teachings appearing In 
the prior art would clearly be improper. 

The results and advantages produced by the invention set forth in 
claims 26-45 as presented herein, and of which the cited Murakami 
reference is devoid, cannot be Ignored simply because the claim 
limitations might be deemed similar to the othenA/ise barren prior art. 

The foregoing analysis also makes if clear that many limitations 
appearing in claims 26-45 as presented herein are not present in the 
Murakami references (as discussed in detail above). When evaluating a 
claim for determining obviousness, a// limitations of the claim must be 
evaluated. Under §103, the Examiner cannot In turn dissect claims 26-45 
as presented herein, excise the various individual elements recited in the 
claims, and then declare the remaining portions of the mutilated claims to 
be unpatentable. The Examiner must follow the basic rule of claim 
Interpretation of reading the claims as a whole. Accordingly, the Murakami 
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reference may not property be use as a basis for rejecting claims 26-45 
as presented herein under §103. 

FinalJy. the function, way and result provided by the devices and 
methods disclosed in the Murakami reference are compieteiy different 
from those provided by the presently claimed invention. The devices 
disclosed in the Murakami reference require that moveable light sources 
scan continuously at a constant angular speed over predetermined 
reference lines or coordinate areas to detect a target, and there ts no 
teaching of the use of multiple scan angular ranges to better define the 
position of a target. Thus, the devices and configurations employed in the 
Murakami reference, and the results provided by such devices and 
configurations, are quite different from those provided by the presently 
claimed invention. Such opposing functions, ways and resuits establish 
yet further that the presently-ciaimed invention Is not prima fac/e obvious 
in view of the Murakami reference. 

For all the foregoing reasons and more, the presently claimed 
invention is not prima facie obvious in view of the Murakami reference. 
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V. Summary 



Nevs claims 2a"4S as presented hemin am pending in the pfassm 
sppffeaioB and belfeved to be in condition for aflowartca. Examlnatten of tlie 
appiicMion as amended is requested. The Examifier is respeclfuily requested to 
contact the undersigned by teiephone or e»maH with any questions or comments 
he may have. 



R8sp@tJul% submited, 

long Xie 

By his attorney 
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Thomas F. Woods 
Registration No. 



Woods Patent taw 
P.O. Box 2528 

Lyons, Colorado 805^10-2628 

Tei: (303) 823-6560 

Fax; (303) 823-6594 
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